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ABSTRACT 
 
The water quality and quantity “Q & Q” connection 
is vital for sustainable water resources development 
and management. Remote sensing makes it possible 
to monitor the water bodies effectively and 
efficiently and is most successfully used as part of a 
multidisciplinary approach to addressing natural 
resource questions. The heavy sediment load 
brought by feeding streams in most of the rivers and 
reservoirs is a major problem. The prime objective 
of the research project is to monitor suspended 
sediment concentrations (SSC) in surface waters of 
the Indus River by means of ALOS/AVNIR-2 data. 
Monitoring of suspended sediment concentrations 
using remotely sensed data have received the 
attention owing to strong relationship between 
suspended sediments and water surface reflectance. 
Reflectance of ALOS/AVNIR-2 band 3 and band 4 
was used to develop the algorithms for estimation of 
suspended sediment concentrations. ALOS/AVNIR-
2 data and optical modeling is coupled to cope with 
lack of ground truth data. The developed model and 
monitoring system is a useful practical tool for 
monitoring suspended sediments on seasonal bases 
and during floods. The research work demonstrates 
an example for the feasibility of ALOS/AVNIR-2 
data for effective and efficient monitoring of 
suspended sediments in water bodies.  
 
Keywords: ALOS/AVNIR-2, Suspended sediments, 
Monitoring, Algorithm  

 
1. INTRODUCTION 

 
Sediment transport in a river basin strongly depends 
on stream flow conditions. The comprehensive 
understanding of the spatial and temporal patterns of 
the suspended sediment yield in the river basin is 
vital for effective water resources and environmental 
planning and management. The factors that 

determine sediment yields fall into four major 
categories [1]: i) climate; ii) geology; iii) relief; and 
iv) land use. Runoff water from watersheds provides 
most of the flow available to Pakistan’s irrigation 
system. The Indus River faces threat from climate 
change because of its high dependency on glacier 
water. A substantial amount of sediment is usually 
picked up from the soil as these waters move to 
lower elevations under the force of gravity. While 
their sediments built the soils of the Indus Basin, 
they are now often a problem because they fill the 
reservoirs. Filling of reservoir with sediment reduce 
their water storage capacity and seal the bottoms of 
our recharge catchments so they are not able to pass 
their waters to the underlying aquifers quickly to 
prevent loss of a major portion of it by evaporation. 
High concentrations of suspended sediment in water 
are a critical element in the economic feasibility of a 
project and could shorten the useful life of many 
reservoirs & dams. The loss of storage capacity in 
reservoirs in the United States cost $ 100 million 
annually in dredging and related mitigation efforts 
[2]. The most often cited estimates of the global 
suspended sediment discharge to the ocean range 
between 15×109 t·yr-1 to 20×109 t·yr-1 where the best 
estimate may be about 20×109 t·yr-1 [3], of which 
over 25% is considered to be trapped by dam 
reservoirs [4].  
The magnitude and frequency of sediment transport 
depend not only on the hydraulics of the river 
system, but also on the complex pattern of sediment 
availability from the sources in the basin [5] and 
associated extreme events. Identification of these 
sources and quantifying their effect is a major task 
for environmental technologist and water resources 
planners [6]. This necessitates a comprehensive 
study of sediment fluxes, the quantity of total 
sediment deposited in reservoirs, and the 
quantitative relation of sediment to the flow of water 
and impact of climatic change on sediment yield and 
river discharge. Arguments for the application of 
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Where f  is a coefficient and the commonly adopted 
value of f is 0.33, which is valid for zenith sun and 
for large variety of natural waters. The value of 
factor Q (ratio of upwelling irradiance to upwelling 
radiance) is ~ 3.4 [16]. For many studies, Q is often 
arbitrarily chosen as a spectral constant. However, 
Carder et al., [17] found that Q is not spectrally 
constant for the 1990 stations, and there was a trend 
for Q to increase with wavelength (an inverse trend 
compared with bbs).  
 

The value of 3.14 is used for analysis. In the 
research study area during the flood season (June-
October), the suspended matters in the water are 
mainly composed of sediments. The presence of 
chlorophyll in the water is neglected. So, the 
absorption and scattering by chlorophyll is not taken 
in to account. The absorption coefficient a(λ) and 
backscattering coefficient bb(λ) is written as follow; 
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Where the subscript w, y, and s represents water, 
colored dissolved organic mater (CDOM), and total 
suspended sediments (TSS).  

 

Information Required 
(Suspended Sediments, SS) 
i. Suspended sediment data 
ii. Sediment sampling station location 
iii. Annual sediment load 
iv. Discharge data 
v. Sediment Type (Silt/Clay/Sand) 

Environment Type/Dam 
 
i.  Dam characteristics (Designed  life, 
 Reservoir length, height, structure) 
ii. Methods applied at the dam to  control the 
 suspended sediments 
iii. Investigation of main causes of sedimentation 

Information Scale i) - Spatial scale ii) - Temporal scale 

If ground 
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Analysis and Model development 
i.  Influencing factors   ii. Error type and magnitude 
iii. Discharge & sediment relationship iv. Seasonal distribution of suspended sediments 
v. Reflectance and SS relationship vi. SSC model development 

Optical Modeling 
Model inversion 

technique 

Analysis of ALOS data 
i. Image processing ii.  Atmospheric correction  iii Spectral Analysis 

Evaluation of developed methodology 

Development of suspended sediment monitoring system for dams/reservoirs/rivers 
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Figure 7. Frame work for development of suspended sediment estimation model  
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